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ABSTRACT : 

PURPOSE: Not to need an intermediate member connecting a driving 
source for 

releasing lock with a lock member and to decrease the number of parts 



providing a lock mechanism on a sub chassis equipping a cassette 
attaching/ 

detaching device 6, planting a pin for releasing lock in the 
specified position 

of the main chassis and sliding the sub chassis with unloading. 



CONSTITUTION: With the unloading action of a tape, the sub chassis 
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equipping the cassette attaching/detaching device 6 moves in a 
direction in 

which the cassette 7 is separated from a cylinder 27 and a lock 
mechanism 55 

provided on the sub chassis 11, which moves with the sub chassis 11, 
engages 

with the pin planted on the main chassis 28 at the time of completing 
unloading. When the sub chassis 11 moves more in the same direction 
by a 

specified distance from this state, the lock mechanism member 55 in a 
lock 

state turns until a lock released state is obtained, so that the lock 
of the 

cassette attaching/ detaching device 6 holding the cassette 7 is 
released and 

the cassette 7 separates from the chassis. Thus, the lock releasing 
mechanism 

for cassette attaching/ detaching device can be obtained, whose 
number of parts 

is small and action is simple and secure. 
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A 1 

Specification 

1 . Title of the invention 

Lock unlocking mechanism for a cassette loading & unloading device 

2. Patent Claims 

1. A lock unlocking mechanism for a cassette loading & unloading device characterized, 
with regard to a magnetic recording & playback device constituted to possess a main chassis (28) on 
which the cylinder (27) is being mounted, a sub-chassis (11) on which a cassette loading & 
unloading unit (6) for housing the tape cassette (7) is being mounted, a sub-chassis mobilization 
mechanism designed not only to mobilize, above the aforementioned main chassis (28), said sub- 
chassis (11) in-between a position specified for the recording & playback mode and a position 
specified for the eject mode' but also to retain, at the aforementioned respective positions, said sub- 
chassis (11), and a lock mechanism (78) designed to retain, at a specified position above said sub- 
chassis (11), the aforementioned cassette loading & unloading unit (6), by the facts that the pin 
(130) is planted, in an upright manner, into the aforementioned main chassis (28) and that, upon the 
completion of the unloading mobilization of the aforementioned sub-chassis (11), the lock is 
unlocked in a state where the lock components (89) & (132) of aforementioned lock mechanism 
(78) configured above said sub-chassis (1 1) are being contacted with the aforementioned pin (130) 
above the main chassis (28). 

3. Detailed explanation of the invention 
(Industrial application fields) 



1 Numbers in the margin indicate pagination in the foreign 
text . 
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The present invention concerns a lock unlocking mechanism for a cassette loading & 
unloading device, and in particular, it concerns a mechanism for unlocking a cassette loading & 
unloading device suitable for minimizing the number of constituent parts and for preventing action 
errors. 

(Prior art) 

The corresponding action transmission mechanism of a device known in the prior art is 
constituted, as is mentioned in Japanese Patent Application Publication Kokai No. Sho 59[1984]- 
221861 Gazette, to link, via an intermediate component(s) (e.g., slider or arm, etc.), a lock 
component which has locked a cassette loading & unloading device at a specified position and a 
drive source for supplying an unlocking power for the purpose of mobilizing said lock component 
toward the unlocking side. It is necessary, furthermore, to orchestrate an action error prevention 
mechanism, etc. 

(Problems to be solved by the invention) 

The aforementioned embodiment of the prior art is problematic in that a drive source for 

12 

invoking a lock unlocking action and multiple intermediate components for linking a lock 
component are necessary, that there exists a limit on the reduction of the number of parts due to the 
necessity of an action error prevention mechanism, and that the mechanical reliability drops due to 
the convolutions of actions. 

The objective of the present invention is to provide, with regard to a VTR based on a format 
whereby a cassette open unit & a cylinder are configured to overlap, a lock unlocking mechanism 
for a cassette loading & unloading device requiring few components and ensuring simple & sure 
actions. 
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(Mechanism for solving the problems) 

The aforementioned objective can be achieved by configuring, above a sub-chassis on 
which a cassette loading & unloading device is being mounted, a mechanism designed to retain, at a 
specified position, said cassette loading & unloading device (hereafter referred to as the "lock 
mechanism"), by planting, in an upright manner, a pin (shaft) for unlocking into a main chassis on 
which a cylinder is being mounted at a specified position thereof, and by inducing an unloading 
slide of the sub-chassis toward the pin unlocking side. 

(Functions) 

A sub-chassis on which a cassette loading & unloading device is being mounted becomes 
mobilized, in response to a tape unloading action, toward the side where the cassette becomes 
detached from the cylinder. The lock mechanism configured on the sub-chassis becomes mobilized 
together with the sub-chassis and becomes engaged, upon the completion of unloading, with the 
aforementioned pin planted, in an upright manner, into the main chassis. In a case where the sub- 
chassis becomes mobilized, from this state, over a specified distance concurrently with the 
aforementioned direction, the lock mechanism component abiding in a locked state becomes 
pressed by the pin above the main chassis engaged therewith and thus becomes rotated till the 
achievement of an unlocked state. For this reason, the cassette loading & unloading device 
retaining the cassette becomes unlocked and then mobilized away from the chassis. 

(Application examples) 

In the following, an application example of the present invention will be explained with 
reference to figures. Incidentally, these figures instantiate a case where the lock unlocking 
mechanism of the present invention for a cassette loading & unloading device has been applied to 
an 8 mm VTR provided by integrating a video camera with a VTR deck. 
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Figure 2 is a diagram which shows an oblique overall view of the device of said application 
example of the present invention. The present device is constituted by the pickup lens (1), the 
pickup unit (2) configured at a stage posterior to the former, and the VTR deck unit (3). (4) is a 
pickup view finder attached to the device profile plane, whereas (5) is a microphone for recording 
sounds. 

(6) is a cassette loading & unloading unit designed to retain the tape cassette (7) at a 
specified position in a tape running state and, on an occasion for retrieving the tape cassette (7), to 
mobilize the tape cassette (7) along the direction of the arrow A shown in the figure. (10) is an 
outer casing attached to the outside of the cassette loading & unloading unit (6). 

(1 1) is a sub-chassis on which the cassette loading & unloading unit (6) and reel platforms 
(8) & (9) are being mounted. In a case where the tape cassette (7) has become inserted into the 
cassette loading & unloading unit (6) and then pressed along the direction of the arrow B, the 
cassette loading & unloading unit (6) becomes retained, by the lock mechanism, at a specified 
position above the sub-chassis (11). As far as the device of the present application example is 
concerned, the cassette loading & unloading unit (6) is retained by the lock mechanism, and 
subsequently, the sub-chassis (11) on which the cassette loading & unloading unit (6) is being 
mounted is mobilized, on a tape loading occasion, toward the side where the tape cassette (7) 
becomes closer to the cylinder. (12) is an outer casing attached to the sub-chassis (11). In a state 
where unloading has become completed as a result of the mobilization of the sub-chassis (11) 
toward the cylinder, both ends of the outer casing (12) become engaged with the notched units (14) 
of the outer casing ( 1 3) of the VTR deck unit. 

Next, the unloading mechanism of the device of the present application example will be 
explained with reference to Figure 3 & Figure 4. In Figure 3, the tape cassette (7) (indicated by the 
single-dot chain line) is being retained, by the cassette loading & unloading device, at a specified 
above the sub-chassis (11). On this occasion, the position of the tape cassette (7) becomes 
determined as a result of the engagements of positioning holes configured on the tape cassette (7) 
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with positioning pins (17) & (18) planted, in upright manners, respectively into the cam plate (15) & 
plate (16) fixed to the sub-chassis (11). After the tape cassette (7) has become retained at the 
specified position, the loading ring (22) becomes driven & rotated by the loading motor (23). The 
guide rollers (24) & (25) linked to the loading ring (22) via a link panel (not shown in the figure) 
attached, in a rotatable fashion, to the loading ring (22) become guided & mobilized by the guide 
roller guidance component (26), as a result of which the magnetic tape (21) becomes wound 
H 

around the cylinder (27). At the same time, the sub-chassis (11) becomes mobilized along the 
direction shown by the arrow in the figure (the mechanism for mobilizing the sub-chassis will be 
discussed in detail later). On this occasion, the sub-chassis (11) becomes mobilized, in a state 
where the shafts (29), (30), & (31) erected on the main chassis (28) are being engaged respectively 
with the long holes (32), (33), & (34) configured on the sub-chassis (1 1), under the guidance of said 
long holes (32), (33), & (34). The mobilization of the sub-chassis (11) is coordinated with the 
retrieval, from the tape cassette (7), of the magnetic tape (21) by the retrieval pin (19) & guide roller 
(20). 

Figure 4 is a diagram which shows a plane view of the loading mechanism unit in a state 
where loading has become completed. Recording & playback are enabled in this state. The guide 
rollers (24) & (25) are retained respectively by the guide roller retention components (35) & (36) at 
specified positions. The magnetic tape (21) is wound around the cylinder (27) by the guide rollers 
(24) & (37) and by the tilted pin (38), pressed onto the capstan (40) by the pinch roller (39), and 
mobilized based on the rotation of the capstan (40). 

The constitution of the present application example possesses a mechanism for mobilizing 
the sub-chassis (11) along the direction of the arrow in Figure 3, and since the open unit of the tape 
cassette (7) and the cylinder (27) overlap as a result of this mobilization, the size of the device can 
be considerably reduced. 
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Next, the cassette loading & unloading unit (6) will be explained with reference to Figure 5 
through Figure 7. The reel platforms (8) & (9) are mounted on the sub-chassis (11) at specified 
positions. (41) & (42) are folded units configured on the profile planes of the sub-chassis (11), 
whereas (43) & (44) are long holes for guidance configured on the respective profile planes (41) & 
(42). Moreover, (32), (33), & (34) are long holes for guidance designed to become engaged 
respectively with the shafts (29), (30), & (31) erected on the main chassis (28) on an occasion for 
mobilizing the sub-chassis. 

(45) is a cassette stage. The cassette stage (45) is constituted by the bottom plane (46) and 
the profile planes (47) & (48), whereas (53) & (54) are long holes configured respectively on the 
profile planes (49) & (50). The reinforcement panels (55) & (56) are attached respectively to the 
upper ends of the profile planes (47) & (48) in such a way that both profile planes (47) & (48) will 
become mutually linked. (57) & (58) are escape holes configured respectively for the reel platforms 
(8) & (9). 

The cassette stage (45) is attached to the sub-chassis (11) via the rings 
[sic: Presumably "links"] (59), (60), (61), & (62). Pins are planted, in upright manners, onto the 
respective pivots (63) & (64) on either ends of the links (59) & (60) and are attached, in rotatable 
fashions, to the profile planes (51) & (52) of the cassette stage (45). Pins are likewise planted, in 
upright manners, into the respective pivots (65) & (66) on the opposite ends and are engaged, in 
mobile fashions, with the long holes (43) & (44) for guidance configured respectively on the profile 
planes (41) & (42) of the sub-chassis (11). The pivots (67) & (68) of the links (61) & (62) are 
engaged, in mobile fashions, respectively with the long holes (53) & (54) for guidance configured 
on the profile planes (49) & (50) of the cassette stage (45). The other pivots (69) & (70) of the 
respective links (61) & (62) are inserted, under pressure, into the synchronous shaft (71). The 
synchronous shaft (71) is supported, in a rotatable fashion at a position somewhat closer to the 
center of the sub-chassis (11) than to the profile planes (41) & (42) thereof, by the profile planes 
(72) & (73) rising vertically from the plane of the sub-chassis (11). The links (61) & (62) are 
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mutually linked via the synchronous shaft (71), and accordingly, left-right synchronicity can be 
ensured. The links (59) & (61) and the links (60) & (62), furthermore, are mutually linked, in 
rotatable fashions at virtually median positions thereof, by the pins (74) & (75). (76) & (77) are 
twist springs designed to bias the links (61) & (62) clockwise around the pivot (69) in Figure 6, 
namely toward the side where the cassette housing unit (45) becomes detached from the sub-chassis 
(11). 

In a case where the tape cassette (7) has become inserted into the cassette stage (45) via a 
slot anterior to the cassette stage (45) in Figure 5, namely from the right side in Figure 6, and where 
the cassette stage (45) has become pressed toward the sub-chassis (11) in opposition to the twist 
springs (76) & (77), the respective pivots (65) & (66) of the links (59) & (60) and the respective 
pivots (67) & (68) of the links (61) & (62) become respectively mobilized under the guidance of the 
guiding long holes (43) & (44) and (53) & (54), whereas the pivots (63), (64), (69), & (70) become 
rotated around the respective pivots [sic]. For this reason, the links (59) & (61) and the links (60) & 
(62) become rotated around pivots corresponding to the pins (74) & (75) linking the respective 
paired links in the vicinity of the medians thereof and then become folded, whereas the cassette 
housing unit (45) becomes mobilized toward the sub-chassis (11) along a path virtually 
/4 

perpendicular to the sub-chassis (11). 

The position of the tape cassette (7) is determined based not only on the respective insertions 
of the positioning pins (17) & (18) into the positioning holes configured on the bottom plane (80) of 
the tape cassette (7) but also on the contact, with a standard plane designated on the bottom plane of 
the tape cassette (7), of the height determination pins (81) & (82) for determining heights from the 
sub-chassis (11). (83) & (84) are leaf springs designed to press the tape cassette (7) onto the 
positioning pins (15) & (16) and the height determination pins (81) & (82). The leaf springs (83) & 
(84) are attached respectively to the attachment units (85) & (86) abutting inward respectively from 
the profile planes (47) & (48) of the cassette stage (45). 
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(78) is a lock mechanism for the cassette loading & unloading device. The lock mechanism 
(78) is located at the position shown in Figure 5, namely at a position slightly above the lower left 
edge in Figure 4. A cassette stage (45) which has, upon the insertion of the tape cassette (7) 
thereinto, become pressed toward the sub-chassis (11) from the position shown in Figure 5 becomes 
retained by the lock mechanism (78) at a specified position. The corresponding state is shown in 
Figure 7. (79) is a locking hook for the cassette loading & unloading unit (6) attached to the bottom 
plane (46) of the cassette stage (45) at a specified position thereof facing the lock mechanism (78). 

Next, the lock mechanism (78) for the cassette loading & unloading device will be explained 
with reference to Figure 8 & Figure 9. The lock mechanism (78) is configured at the position 
shown in Figure 5. (87) is a wheel designed to become engaged with the locking hook (79). (88) & 
(89) are lock components designed, in a state where a shaft (not shown in the figure) has become 
transmitted through the hole (90) configured at the center of the wheel (87) and where both ends of 
said shaft have become inserted, under pressure, into the holes (92) & (93) configured respectively 
above the lock components (88) & (89), to support, in a rotatable fashion, the wheel (87) in such a 
way that it will become sandwiched in-between the lock components (88) & (89). (94) & (95), 
furthermore, are holes for supporting lock components configured respectively underneath the lock 
components (88) & (89), whereas (96) is a spacer designed to maintain an invariable distance in- 
between the respective lower portions of the lock components (88) & (89). (97) is a spring designed 
to bias the lock component (89) clockwise around the pin (98) in Figure 9. In a case where the pin 
(98) has become transmitted, in proper order, through the spring (97), the claw axle (95) of the lock 
component (89), the spacer (96), and the hole (94) of the lock component (88) and then planted, in 
an upright manner, into the left profile plane (41) of the sub-chassis (11) facing the cylinder (27) at a 
specified position thereof, the lock components (88) & (89) become supported, in rotatable fashions, 
by the profile plane (41) of the sub-chassis (11). (99) is a component designed, in a state where the 
edge plane (104) of (99) is being engaged with the rising unit (103) of the lock component (88), to 
support the respective rotations of the lock components (88) & (89) (hereafter referred to as the 
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"lock support component"), whereas (100) is a hole for supporting the lock support component, 
Moreover, (101) is a spring designed to bias the lock support component (99) counterclockwise 
around the pin (102) in Figure 9. The spring (101) & lock support component (99) are likewise 
supported, in rotatable fashions, on the profile plane (41) of the sub-chassis (1 1) by the pin (102). 

In a case where the cassette housing unit (45) ascends away from the sub-chassis (11), the 
lock components (88) & (89) and the lock support component (99) abide in their respective states 
shown in Figure 9 (a). The lock components (88) & (89) supporting the wheel (87) are being biased 
clockwise around the pin (98) by the spring (97). Moreover, the lock support component (99) is 
being biased counterclockwise around the pin (102) by the spring (101). The lock support 
component (99) is being biased to become rotated further counterclockwise from the position of 
Figure 9 (a), although it remains stationary at the position of Figure 9 (a) since the plate (105) 
erected on the profile plane (41) of the sub-chassis (1 1) is being engaged with the edge plane (106) 
of the lock support plate (99). The lock components (88) & (89) are being biased to become rotated 
further clockwise from their respective positions shown in Figure 9 (a), although they remain 
stationary at their respective positions of Figure 9 (a) since the rising unit (103) rising vertically 
from the upper portion of the lock component (88) is being engaged with the edge plane (104) of the 
lock support component (99). 

In a case where the cassette housing unit (45) has become pressed toward the cassette sub- 
chassis (11), the locking hook (79) attached to the specified position on the bottom plane (46) of the 
cassette stage (45) comes to approach the lock mechanism (78). In a case where the locking hook 
(79) has eventually arrived at the position indicated by the dotted line in Figure 9 (a), the edge plane 
(107) of the locking hook (79) becomes contacted with the wheel (87), and furthermore, the edge 
plane (108) at the distal end of the locking hook (79) becomes contacted with the rising unit 
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(109) rising vertically from the lock support component (99). In a case where the cassette housing 
unit (45) has become pressed further, the lock components (88) & (89) begin to become rotated 
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counterclockwise around the pin (98), for the wheel (87) becomes pressed by the edge plane (107). 
At the same time, the lock support component (99) becomes rotated clockwise around the pin (102), 
for the rising unit (109) becomes pressed by the edge plane (108). In a case where the cassette 
housing unit (45) has become pressed even further, the wheel (87) moves past the key-shaped distal 
end (1 10) of the locking hook (79). The above-mentioned clockwise rotation of the lock support 
component (99), however, is continued, and said component accordingly becomes rotated to a 
position where the rising unit (103) of the lock component (88) does not become engaged with the 
notched edge plane (104) of the lock support component (99). For this reason, the lock components 
(88) & (89) become rotated more clockwise from their respective positions shown in Figure 9 (a) 
and then reach their respective positions shown in Figure 9 (b). Since the cassette housing unit (45) 
is being biased away from the sub-chassis (1 1) by the springs (76) & (77) via the links (59) & (60) 
and the links (61) & (62), the locking hook (79) becomes biased upward in Figure 9 (b), although it 
becomes supported at the position shown in the figure since the edge plane (1 1 1) of the key-shaped 
portion is being engaged with the wheel (87). As a result, the cassette loading & unloading unit (6) 
comes to assume a locked state. Moreover, since the lock components (88) & (89) have become 
rotated to their respective positions shown in Figure 9 (b), the lock detection switch (112) of the 
cassette loading & unloading unit (6) previously abiding in an open state in Figure 9 (a) becomes 
pressed by the rising unit (1 15) of the engagement component (113) rising vertically from the distal 
end of the arm (1 14) of the lock component (89), as a result of which the current permeation state 
shown in Figure 9 (b) becomes achieved. It is thus that the locked state of the cassette loading & 
unloading unit (6) becomes detected. 

In a case where the lock of the cassette loading & unloading unit (6) is unlocked, 
furthermore, a counterclockwise rotating force is exerted onto the lock components (88) & (89) 
abiding at their respective positions of Figure 9 (b) by the pins plated, in upright manners, into the 
main chassis by taking advantage of the motion of the sub-chassis during the unloading phase of the 
mechanism of the present invention. The lock components (88) & (89) become rotated 
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counterclockwise, whereas since the wheel (87) continues to be rotated counterclockwise beyond 
the position of the key-shaped distal end (1 10) of the locking hook, the lock of the cassette loading 
& unloading unit (6) becomes unlocked. The cassette housing unit (45) being biased away from the 
sub-chassis (11) becomes unlocked and lifted. For this reason, the locking hook (79) attached to the 
bottom plane (46) of the cassette housing unit (45) becomes mobilized upward in Figure 9 (a). The 
lock support component (99), which is being biased counterclockwise by the spring (101) and 
which has previously been abiding at the position shown in Figure 9 (b) based on the pressing of the 
rising unit (109) by the edge plane (108) of the locking hook (79), becomes rotated 
counterclockwise in response to the ascension of the locking hook (79). In a case where the force 
exerted onto the lock components (88) & (89) for inducing their counterclockwise rotations is 
relieved after the ascent of the cassette housing unit (45), the lock components (88) & (89), which 
are being biased clockwise by the spring (97), begin to become rotated clockwise around the pin 
(98). In a case where they have become rotated clockwise to their respective positions shown in 
Figure 9 (a), however, the rising unit (103) of the lock component (88) becomes engaged with the 
notched edge plane (104) of the lock support component (99), and therefore, the lock components 
(88) & (89) come to assume their respective stationary states shown in Figure 9 (a) instead of being 
rotated further. The lock detection switch (112) becomes opened in this state, as a result of which 
the ascent of the cassette housing unit (45) becomes detected, whereas the lock mechanism (78) 
comes to assume a standby state for the next locking action of the cassette housing unit (45) based 
on the pressing thereof toward the sub-chassis (11). 

Next, the sub-chassis mobilization mechanism of the present application example will be 
explained with reference to Figures 10. Figure 10 (a) shows the respective states of the main chassis 
(28), sub-chassis (11), & sub-chassis mobilization mechanism (116) upon the completion of 
loading. In other words, the state of Figure 4 is hereby shown, whereas recording & playback are 
enabled in this state. (117) is a deceleration gear array driven, via the loading ring (22), by the 
loading motor (23). The arm (1 19) is configured on the gear (118), whereas the pin (120) is planted 
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vertically into the distal end of the same. The pin (120) is engaged with the cam hole (121) 
configured on the cam plate (15). 

On an unloading occasion, the loading ring (22) becomes driven & rotated 
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counterclockwise by the loading motor (23). As a result, the gear (118) also becomes rotated 
counterclockwise via the deceleration gear array (117) linked to the loading ring (21) [sic: 
Presumably "(22)"]. The pin (120) erected on the arm (1 19) of the gear (118) likewise becomes 
rotated counterclockwise, whereas the cam plane (122) becomes simultaneously pressed downward. 
For this reason, the sub-chassis (11) receives, via the cam plate (15), a downward force in the figure. 
Since the long holes (32), (33), & (34 configured on the sub-chassis (11) ) for guidance are being 
engaged respectively with the shafts (29), (30), & (31) planted, in upright manners, into the main 
chassis (28), the sub-chassis (11) becomes mobilized along the direction of the arrow in Figure 10 
(a) under the guidance of the long holes (32), (33), & (34). Figure 10 (a) shows the position of the 
sub-chassis (11) upon the completion of unloading, namely a state where the mobilization of the 
same to the position of Figure 3 has become completed. The gear (1 18) has become rotated from 
the position of Figure 10 (a) to the position shown in Figure 10 (b). 

Even after the mobilization of the sub-chassis (11) has become completed, magnetic tape 
guiding components such as the guide rollers (24) & (25), etc. linked to the loading ring (22) have 
yet to fully return to their respective specified positions within the cassette opening unit. For this 
reason, the loading ring (22) continues to become rotated counterclockwise from the state of Figure 
10 (b), whereas the gear (118) likewise becomes rotated counterclockwise. The cam planes (123) & 
(124) of the cam hole (121), however, are configured to be concentric in relation to the gear (1 18) of 
the rotation center (125) in the state of Figure 10 (b). For this reason, no force for pressing the cam 
plane of the cam plate (15) downward in the figure becomes exerted by the pin (120), and 
accordingly, the pin (120) becomes rotated idly from the position of Figure 10 (b) to the position of 
Figure 10 (c). In the state of Figure 10 (c), magnetic tape guidance components such as the guide 
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rollers (19) & (20), etc. become returned to their respective positions within the opening unit of the 
tape cassette (7), as a result of which the state shown in Figure 4 arises. In other words, the 
unloading becomes completed in this state. 

Figure 10 (d) shows an eject state. In the context of invoking an unlocking action (discussed 
below) from the state of Figure 10 (c), where the unloading has become completed, the gear (118) 
becomes further rotated counterclockwise from the position of Figure 10 (c) to the position of 
Figure 10 (d) by the loading motor (23) via the loading ring (22) & gear array (117), whereas since 
the pin (120) exerts, onto the cam plane (126) of the cam hole (121), a downward pressing force in 
the figure on this occasion, the sub-chassis (11) becomes mobilized from the position of Figure 10 
(c) to the position of Figure 10 (d). As a result of this action, the pin above the main chassis (28) 
exerts, as will be discussed later, a counterclockwise rotating force onto the lock components (88) & 
(89) abiding at their respective positions of Figure 9 (b), as a result of which the lock of the cassette 
loading & unloading unit (6) becomes unlocked. For this reason, the cassette housing unit (45) 
ascends away from the sub-chassis (11). Upon the arising of the open state of the lock detection 
switch (112) as a result of unlocking, the counterclockwise rotation of the loading ring (22) is 
stopped, and said member is then rotated clockwise. As a result, the gear (118) likewise becomes 
rotated clockwise, and since the pin (120) comes to press the cam plane (127) upward in the figure, 
the sub-chassis (11) begins to become returned toward the cylinder (27) from the position of Figure 
10 (d). At a stage where the sub-chassis (11) has returned to the position of Figure 10 (c), the 
rotating position of the loading ring (22) becomes detected by a mode detection mechanism (not 
shown in the figure) configured on the rear side of the loading ring (22) above the main chassis (28) 
plane, as a result of which the clockwise rotation of the loading ring (22) becomes stopped. For this 
reason, the sub-chassis (11) becomes stationary in the state of Figure 10 (c). 

On an unloading occasion, furthermore, actions opposite the above-mentioned unloading 
actions are invoked. In a case where the cassette loading & unloading unit (6) has become locked in 
the state of Figure 10 (c), the loading ring (22) becomes driven & rotated clockwise by the loading 
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motor (23). The gear (118) likewise becomes rotated clockwise via the deceleration gear array 

(117) . During the transition from the state of Figure 10 (c) to the state of Figure 10 (b), the gear 

(118) becomes rotated idly clockwise without exerting a force on the cam plane, and therefore, the 
sub-chassis (11) does not become mobilized. In the meantime, magnetic tape guidance components 
such as the guide rollers (24) & (25), etc. begin to wind the magnetic tape (21) around the retrieval 
cylinder (27). During the transition from the state of Figure 10 (b) to the state of Figure 10 (a), the 
gear (117) [sic: Presumably "(H8)"] become further rotated clockwise. The pin (120) presses, 
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on this occasion, the cam plane (128) upward in the figure simultaneously with the mobilization 
thereof along the cam hole (121) from left to right in the figure. For this reason, the sub-chassis (11) 
becomes mobilized toward the cylinder (27), as a result of which the loading completion state 
shown in Figure 10 (a) becomes achieved. 

Next, the lock unlocking mechanism of an application example of the present invention for a 
cassette loading & unloading device will be explained with reference to Figures 1 & Figures 1 1 . 
Figures 1 are diagrams which show profile views, from left in Figures 10, of the lock mechanism 
(78) of the cassette loading & unloading unit (6). Moreover, Figures 1 1 show plane views, from 
directly above the sub-chassis (11), of the lock mechanism (78) abiding in the respective states 
shown in Figures 1 . 

Figure 1 (a) is a profile view diagram which shows a state where the loading has become 
completed as a result of the locking of the cassette loading & unloading unit (6), namely the 
respective appearances of the sub-chassis (11), main chassis (28), & lock mechanism (78) in the 
state of Figure 10 (a). Moreover, Figure 1 1 (a) is a plane view diagram which shows the state of 
Figure 1 (a). In Figure 1 (a), the lock mechanism (78) abides in a locked state where the sub-chassis 
(11) on which the cassette loading & unloading unit (6) is being mounted abides at the closest 
position to the cylinder (27) within the mobile range thereof. As is shown in Figures 10, the 
notched unit (129) is configured on the lower left portion of the main chassis (28) in the figures. 
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The lock mechanism (78) is being housed at the position of this notched unit (129) in the state of 
Figure 1 (a). (130) is an unlocking pin planted vertically into the profile plane (131) of the notched 
unit (129) of the main chassis (28) at a specified position thereof. Figure 11 (a), furthermore, is a 
plane view diagram which shows the state of Figure 1 (a). (28) is a main chassis, whereas (129) is a 
main chassis notched unit in which the lock mechanism (78) is being housed. (41) is the profile 
plane of the sub-chassis (11), whereas (98) & (102) are pins planted, in upright manners, into the 
profile plane (41). The pin (98) supports the lock components (88) & (89), whereas the pin (102) 
supports the lock support component (99). (97) & (101) are springs designed to respectively bias 
the lock component (89) & lock support component (99). (103) is a rising unit for the lock 
component (88) designed to become engaged with the lock support component (99). (83) is a rising 
unit for the lock support component (99), whereas (114) is an arm configured on the lock 
component (89), whereas (1 1 5) is a rising unit configured at the distal end of the arm (114). Figure 
11 (a) shows a plane view of the lock mechanism (78) abiding in a loading state where the 
unlocking pin (130) and the rising unit (132) configured on the lock component (89) for unlocking 
purposes abide at mutually detached positions, as the figure shows. 

On an unloading occasion, the sub-chassis (11) on which the cassette loading & unloading 
unit (6) & lock mechanism (78) are being mounted becomes mobilized from the position shown in 
Figure 1 (a) & Figure 1 1 (a) along the arrow in the figures. Figure 1 (a) & Figure 1 1 (a) each show 
the state immediately before unlocking, namely the transitional state from Figure 10 (b) to Figure 10 
(c). At this time, the unlocking pin (130) and the rising unit (132) abutting vertically from the lock 
component (64) are mutually contacted according to the illustrations of these figures. 

In a case where the sub-chassis (1 1) has become mobilized further from the position shown 
in Figure 1 (b) & Figure 1 1 (b) along the direction of the arrow shown in these figures, the lock 
mechanism (78) attached to the profile plane (35) of the sub-chassis (1 1) likewise becomes biased 
along the direction of the arrow from the position shown in Figure 1 (b) & Figure 1 1 (b). Since the 
unlocking pin (130) is being engaged with the rising unit (132) of the lock component (89), 
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however, a counterclockwise rotating force becomes exerted onto the lock components (88) & (89). 
The pin (98) becomes mobilized along the direction of the arrow together with the sub-chassis (11), 
whereas the lock components (88) & (89) become rotated counterclockwise around the pin (98). 
For this reason, the lock mechanism (78) becomes unlocked, upon the mobilization of the sub- 
chassis (11) over a specified distance, in accordance with the actions discussed with reference to 
Figure 9. Figure 1 (c) & Figure 1 1 (c) each show the appearance of the lock mechanism (78) in this 
state. The lock detection switch is concomitantly characterized by an open state. 

Figure 1 (d) & Figure 1 1 (d) each show a state where, upon the unlocking of the lock 
mechanism (78) and then the ascension of the cassette housing unit (45), the sub-chassis (11) has 
returned to the position shown in Figure 1 (b) & Figure 1 1 (b). The unlocking pin (130) and the 
rising unit (132) of the lock component (89) are not mutually contacted, for they bear the positional 
relationship shown in the figures. The lock mechanism (78) comes, once again, to assume a locking 
action standby state in response to the pressing of the cassette housing unit (45) toward the sub- 

chassis (11). 

An unlocking mode is designated, according to the present application example, with regard 
to the mobilization action of the sub-chassis (1 1), and since the lock mechanism (78) is unlocked by 
the pin (130) planted, in an upright manner, into the main chassis (28), the number of parts can be 
reduced. 

(Effects of the invention) 

It becomes possible, according to the present invention, to reduce the number of parts, for, 
on an occasion for unlocking the lock of a cassette loading & unloading device, neither an 
unlocking drive source nor intermediate components for linking lock components are required. 
Since the unlocking pin becomes detached from the lock mechanism in a tape running state based 
on the mobilization of a sub-chassis, furthermore, action errors can be prevented. 
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4. Brief explanation of the figures 

Figure 1 is a diagram which shows an oblique view of the entirety of the device of an 
application example of the present invention, whereas Figure 2 & Figure 3 are each diagrams which 
show plane views of a deck unit, whereas Figure 4 is a diagram which shows an oblique view of a 
cassette loading & unloading device, whereas Figure 5 & Figure 6 are each diagrams which show 
profile views of the cassette loading & unloading device, whereas Figure 7 is a diagram which 
shows an oblique view of the lock mechanism unit, whereas Figure 8 is a diagram which shows a 
profile view of the lock mechanism unit, whereas Figure 9 is a diagram which shows a plane view 
of the sub-chassis mobilization mechanism, whereas Figure 10 is a diagram which shows a profile 
view of the unlocking mechanism, whereas Figure 1 1 is a diagram which shows a plane view of the 
lock unlocking mechanism. 

(6): Cassette loading & unloading unit; (28): Main chassis; (11): Sub-chassis; (15): Cam 
plate; (22): Loading ring; (23): Loading motor; (55): Lock mechanism; (88) & (89): Lock 
components; (99): Lock support component; (116) [sic: presumably "(117)"]: Deceleration gear 
array; (117) [sic: presumably "(118)"]: Gear; (119): Cam engagement pin; (120): Cam hole; (130): 
Lock unlocking pin; (132): Rising unit for unlocking. 

Agent: Katsuo Ogawa, patent attorney 
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